I review the QCD sum rules calculations of the form factors governing the semileptonic decays of charmed and beauty mesons. In particular, I discuss the predicted dependence of the various form factors on q 2 and how it can be obtained for the form factors of vector and axial currents. In some cases the q 2 dependence, computed by QCD sum rules, is different from the outcome of lattice QCD. A Tau-Charm factory could be an efficient tool to study this aspect of the charmed meson transitions.
(which mainly concern a Tau-Charm factory) let us fix the notations. In the Bauer-Stech-Wirbel parameterization [3] the hadronic matrix elements involved in D → (K, K * )ℓν can be written as follows:
where q 2 = (p − p ′ ) 2 and J µ =sγ µ (1 − γ 5 )c ; ǫ is the K * meson polarization vector. To avoid unphysical poles at q 2 = 0 the conditions F 1 (0) = F 0 (0) and A 3 (0) = A 0 (0) must be implemented; A 3 can be expressed in terms of A 1 and A 2 :
In the limit of massless charged leptons the relevant form factors are F 1 , V, A 1 and A 2 . The matrix elements of the transitions D → (π, ρ)ℓν and of the B meson semileptonic decays can be written as in Eqs.
(1,2) with obvious changes. The calculation of the form factors in (1,2) has been first performed using potential models [3, 4, 5, 6] , [7] . In this approach only few kinematical configurations can be treated analytically; as a matter of fact, in order to evaluate a hadronic matrix element as in (1, 2) in a range of q 2 , typically one has to compute an overlap integral involving the wave functions of mesons of arbitrary momentum. However, in potential models such wave functions are determined for mesons in particular kinematical configurations (e.g. for mesons at rest, or in the infinite momentum frame), and cannot be given for states of arbitrary momentum since the problem of performing their relativistic boost is not solved on general grounds. For this reason potential models provide the value of form factors at the maximum recoil point q 2 = 0 [3, 4] or at the zero recoil point [5, 6, 8] , and the functional q 2 dependence (polar, multipolar, exponential) is assumed invoking nearest pole dominance, QCD counting rules, etc. For example, in the BWS model [3] all the form factors are assumed to have a polar dependence:
with the pole given by the nearest resonance in the t-channel [7] . It is worth reminding that the t−dependence of the heavy meson semileptonic form factors is an important information employed e.g. in the framework of the heavy quark effective theory coupled to chiral symmetry, when B → πℓν and D → πℓν are related: in this case an extrapolation is needed from zero recoil, where predictions can be derived, to the maximum recoil point where experimental data are available [7, 9] . Using three-point QCD sum rules the form factors of the transition D → (K, K * )ℓν at q 2 = 0 have been first computed in [10, 11] and then in [12, 13] . Since the method is general, also the form factors of D → (π, ρ)ℓν and of the semileptonic B decays to negative and positive charmed and non-charmed states have been computed (at q 2 = 0) [12, 14, 15, 16, 17, 18] . In [19] the calculation for D → Kℓν has been performed by two point QCD sum rules.
The results for the D meson transitions are collected in Table 1 ; there is an overall agreement among the different estimates (only the central value of the form factors computed in [11] are larger than in the other calculations). Moreover, the comparison of the results for D → K, K * and D → π, ρ shows that the SU(3) F breaking effects in the two channels are of the order of 10 − 20%. A comparison with other theoretical approaches and with the experimental results can be found in these proceedings [7] .
As for the q 2 dependence, already from the early investigations of the pion electromagnetic form factor [20] QCD sum rules have been proven to be successful in describing the dependence of hadronic matrix elements on intermediate (spacelike) values of the transferred momentum t. Also in this respect QCD sum rules are analogous to lattice QCD, although this last approach has been limited, so far, by statistics and by small lattice sizes which compel an extrapolation to q 2 = 0 [21] . In [13] the q 2 dependence has been explicitly studied for the form factors governing D → K * ℓν, whereas B decays have been considered in [22, 23] . In [13, 24] the q 2 dependence has also been studied by light-cone QCD sum rules. The result of these investigations is that the form factors 10 GeV for B → π and m pole = 6.6 ± 0.6 GeV for B → ρ, to be compared to m B * = 5.33 GeV [13, 23] . This is in agreement with the usual assumption made in BWS and in other potential models, and with the outcome of lattice QCD [21] .
For the form factors A 1 and A 2 of the axial current in D → K * , ρ and in B → ρ transitions, QCD sum rules show the absence of the polar dependence; the form factors are nearly independent of q 2 , at odds with the outcome e.g. of lattice simulations [21] . A confirmation of this result comes from an analysis of the scaling properties of the B → π, ρ, K * form factors in the limit m b → ∞ [26] . This result requires a careful investigation; from the experimental point of view, there is evidence that F D→K 1 is polar [25] , whereas no information is available on the t dependence of the form factors of D → K * . A description of the difficulties of such analysis and of the potentialities of a Tau-Charm factory can be found in these proceedings [7, 27] . From the theoretical point of view this behaviour has not found an explanation, yet.
An interesting problem is to investigate if such anomalous t-dependence is common to all the matrix elements of the axial current or if it is peculiar of the 0 − → 1 − transitions. To study this problem, and to show in detail how QCD sum rules can be used to evaluate semileptonic form factors I consider the decays:
where a 0 is the J P = 0 + orbital excitation of the pion system which can be identified with a 0 (980). The decay (5) is induced by a vector weak current and (6) by an axial current 2 . In terms of form factors the hadronic matrix elements of (5) and (6), keeping only the terms that contribute for massless charged leptons, can be written as follows:
The starting point to compute F D→π 1 (q 2 ) is the three-point function correlator
where j ν and j 5 are local currents of quark fields with the same quantum numbers of a pion and of a D meson: (q 2 ) starts from:
where j s (y) =ū(y)d(y) and A µ (0) =d(0)γ µ γ 5 c(0) is the axial current which induces the transition (6). It is immediate to generalize the method by changing the currents in order to compute different charmed or beauty mesons decays to vector or axial states. After a decomposition in Lorentz invariant structures: 
with the spectral function ρ getting contributions from hadronic intermediate states; in terms of the lowest lying resonances the physical spectral functions read:
where f π = 132 MeV and f a 0 is defined by the matrix element f a 0 =< 0|du|a 0 >.
On the other hand, the correlators (9,10) are computed in QCD by an operator product expansion (OPE) at p 2 , p ′2 , q 2 spacelike and large: in this expansion not only the perturbative term is taken into account, but also higher order corrections given in terms of vacuum expectation values of quark and gluon fields (condensates) ordered by dimension and divided by powers of p 2 and p ′2 . The result for Eq.(11), neglecting the light quark masses, is:
where
The spectral integral represents the perturbative contribution to the OPE at the lowest order in α s :
; in principle, higher order α s corrections can also be included, although their explicit calculation is not available, yet. The terms proportional to <qq > and to m 2 0 <qq > (using the notation <qgσGq >= m 2 0 <qq >) are the first two power corrections (in terms of operators of dimension D = 3 and D = 5, respectively) which parameterize the deviations from the asymptotically free behaviour. In QCD sum rules these condensates are universal parameters: they are independent of the channel, can be fixed from low energy phenomenology and compared to the evaluation by lattice QCD. Their value is known only for low dimensional operators, whereas the higher dimensional condensates are generally estimated by using factorization. In practical cases the number of the power corrections that can be included in the expansion is limited; for example, in Eq.(17) the D = 6 term is known and gives a negligible contribution, whereas the contribution of D = 4 operator has been estimated for the Borel transformed sum rule, only [23] . The truncation in the series of the non-perturbative corrections is a limitation of the QCD sum rules approach. The heavy quark masses are parameters to be fixed; we use m c = 1.35 GeV and m b = 4.6 GeV 3 . The result for Eq.(12) is obtained in analogous way:
with the spectral function:
Invoking duality, it is assumed that ρ cont in (14, 15) , which includes the contribution of the higher resonances and of the continuum of states, is equal to ρ QCD given in (17, 19) for all values of s, s ′ , q 2 but for a region where the lowest lying resonances dominate; a model for this region is:
s 0 and s ′ 0 are thresholds which separate the domain of the resonance from continuum; their exact position is not known, although indications can be derived from the experimental or theoretical spectrum in a given channel. For example, for D → π it can be assumed that s 0 is not larger than the mass squared of the first resonance above D coupled to the pseudoscalar current, s 0 = 6 − 7 GeV (14, 15) are given in terms of the QCD quantities in (16-18) (quark masses, condensates, eventually α s ) and of the leptonic constants f π , f D , f a 0 . The subtraction terms (polynomials in p 2 or p ′2 ), which can be present in (14, 15) , are removed by performing a double Borel transform in the variables −p 2 , −p ′2 : (21) in the limit −p 2 , −p ′2 → ∞, n, m → ∞, keeping −p 2 /n = M 2 and −p ′2 /m = M ′2 fixed. This transformation has also the property of factorially suppressing the higher order power corrections in the operator product expansion, and of
